Chemical and enzymatic oxidation of furosemide: formation of pyridinium salts.
Furosemide (Lasix) is frequently used in the treatment of cardiovascular and renal disease. Only one metabolite, furosemide glucuronide, has ever been identified. Oxidation of furosemide by cytochrome P450 has been demonstrated, but the metabolite(s) has never been identified. The oxidation of furosemide by dimethyldioxirane in acetone and by liver microsomal incubations was explored in this study. The first observable product from dimethyldioxirane oxidation was a ring-expanded enone resulting from an intramolecular condensation of the aldehyde group of the enonal, the secondary amine, and the carboxylic acid in a Mannich-like reaction. Keto-enol tautomerization and opening of the lactone gave a stable pyridinium salt. The pyridinium salt was also observed in the microsomal incubations of furosemide. The presence of an internal nucleophile in furosemide may have a significant effect on the toxicology and possibly the pharmacology of this furan.